The schooling repayment hypothesis for private transfers predicts a positive relationship between the amount of parental investment in children's education and the amount that adult children transfer to their parents. This paper provides evidence on the repayment motive using data from the Mexican conditional cash transfer pro- JEL codes: D19, J18, J19.
Introduction
Are transfers from adult children to their parents partly repayment for schooling investments made by parents in the past? In the theoretical literature, in addition to the altruistic and exchange motives for private transfers, some authors model the relationship between parents and children as an implicit intergenerational contract in which parents invest in their children's education, when children are young, and receive a repayment from them when they become adults (Becker, 1993; Cigno, 1993; Cox and Stark, 1994; Ehrlich and Lui, 1991; Guttman, 2001 ). These models predict a positive relationship between the amount of parental investment in children's human capital and the private transfers that adult children give to their parents. This paper provides evidence of the repayment motive for these transfers using data from Mexico's PROGRESA/Oportunidades program.
For both developed and developing countries, previous empirical work examines the determinants of the transfers that adult children give to their parents and viceversa. 1 However, the speci…c evidence on the schooling repayment hypothesis is scarce and mostly based on estimating the e¤ect of the educational attainment of adult children on the transfers that parents receive from them, without controlling for the endogeneity of education. For instance, early work by Lillard and Willis (1997) …nds that the number of children with higher educational attainments has a positive e¤ect on the transfers received by parents using data from Malasya. Also using Malasyan data, Park (2003) …nds no signi…cant e¤ect of the educational attainment of children on the monetary transfers paid to parents after controlling for children's income and other characteristics. Raut and Tran (2005) use Indonesian data and …nd that the positive e¤ect of an adult child's educational attainment on the transfers made to her parents is sensitive to the empirical speci…cation. Several limitations explain why only a few studies have tried to look at the repayment motive. First, unobserved family characteristics a¤ecting the transfer received from children might also be correlated with the human capital investment in children. Parents who are more altruistic toward their children might invest more heavily in their education and have more altruistic children, so they might also receive more transfers from them. Second, high-ability children might attain a higher educational level at a lower cost for parents, and then transfer less to them as adults, because they owe them less. Thus, previous estimates are likely contaminated by endogeneity bias due to the unobserved heterogeneity in parent's preferences and children's ability.
To provide evidence on the repayment motive, we exploit the features and randomized design of PROGRESA/Oportunidades, a Mexican antipoverty program that pays a cash transfer to rural parents for sending their children to school. The schooling transfer from the program, which represents the largest fraction of total program bene…ts for most households, is conditioned on children's enrollment and substantial attendance to school.
By design, when PROGRESA/Oportunidades was …rst implemented in 1997, 320 rural localities were randomly chosen to participate in the evaluation sample of the program, and 186 rural localities were kept as controls. Households classi…ed as poor by the program administration in treatment localities started receiving bene…ts in May 1998, whereas poor households in control localities were not incorporated into the program until December 1999. Nonpoor households did not qualify for program bene…ts regardless of their locality of residence. Both poor and nonpoor households in these localities have been followed over time. Thus, the conditionality of the schooling grant and the randomized design of the program provide a unique opportunity to look at the repayment motive and overcome the limitations of previous work. If private transfers from adult children to parents are in part repayment for parental schooling investments made in the past, then children exposed to PROGRESA/Oportunidades should transfer less to their parents as adults, because their parents were already exogenously compensated by the government for sending them to school and not to work.
We use data from the 1997 baseline survey and the 2007 round of the PROGRESA/Oportunidades' rural evaluation sample. We use a sample of poor parental households that had children 0-16 years old in 1997 from the baseline survey and information on the private transfers they received from children and other donors in 2007, ten years after the start of the program.
Any parent with at least one child older than 16 in 1997 is dropped from our sample. By doing this, we keep only families with age-qualifying children in 1997 to reduce heterogeneity. Non-poor households are also excluded from the main analysis, but are used to perform a falsi…cation test.
Our identi…cation strategy exploits the exogenous variation in the amount of cash transfers a parental household receives from PROGRESA/Oportunidades for sending its children to school. This exogenous variation is induced by the age of the child in 1997, before the start of the program, and the year in which the household was incorporated into the program. Using the child's age in 1997 and the year of treatment, we calculate the child's potential years exposure to the program by 2007 assuming that a given child enters …rst grade at age 6, and abstracting from any grade repetition. Thus, our exposure measure is exogenous because it does not depend on actual participation in the program or school enrollment. Given that PROGRESA/Oportunidades starts paying schooling transfers to parents when their children get enrolled and attend third grade, which is when children are about 8 years old, children younger than 6 in 1997 have the same exposure to PRO-GRESA/Oportunidades, regardless of where they lived. In contrast, children 6 to 16 years old in early treated communities have between 1 and 2 years more of exposure to the program by 2007, compared to same-age children in localities where the program started later.
In addition to variation in total years of program exposure, the child's age in 1997 and the year of treatment induce exogenous variation in the schooling level that was …nanced by the extra years of PROGRESA/Oportunidades grants. So, for children who were 6-9 years old in 1997 and treated early, their extra program exposure …nanced part of their primary education only, whereas for children 10-16 years old in 1997, it …nanced mostly their secondary education.
The ideal dataset would allow us to observe the private transfers that parents receive from each child in 2007, so we can link these transfers with our measure of the individual child's exposure to the program. Our data have information on the total amount of private transfers received by the parent from her children and from other sources in the previous year, but we do not observe the transfers given by each individual child. In addition, our data has only information on private transfers from donors who do not belong to the household, so we do not observe any transfers from children who still live in the parental household in 2007. As a result, instead of estimating the e¤ect of the individual exposure of each child who is absent from the parental household in 2007, as would be ideal in our case, we estimate the e¤ect of the number of children age 0-5, 6-9, 10-13 and 14-16 a parental household had in 1997, who are absent in 2007, interacted with a dummy for early treatment, on the amount of private transfers the parental household and the head receive from children in 2007. These key interactions capture di¤erences, induced by their age in 1997 and the year of treatment, in the exposure of children absent in 2007, whose transfers are potentially re ‡ected in our dependent variable. In all estimations, we control for the total number of children the parental household had in each age group in 1997, the interaction of these variables with the treatment dummy and the number of children in each age group in 1997 who are absent in 2007, so that our key interactions provide us with evidence of repayment. Given that a longer exposure to the program implies receiving more educational …nancing from it, we expect the coe¢ cients of our key interactions to be negative for the number of children age 6-16 if transfers are motivated by repayment.
In our data, for the private transfers received from children, we also observe whether the transfers come from a child who left the household before 1997, one year before PRO-GRESA/Oportunidades started, or from a child who left after 1997. This distinction, together with the information on transfers from donors di¤erent from children, allows us to show that longer exposure to PROGRESA/Oportunidades a¤ects only transfers coming from children and, in particular, from children potentially exposed to the program, and not transfers from children who left the household before the start of the program, or from other friends and relatives.
Our results show that, as expected, the interactions of the treatment dummy with the number of children age 6-16 in 1997, who are absent in 2007, have negative e¤ects on the amount of private transfers the head of the parental household receives from children in 2007, but these e¤ects are not statistically di¤erent from zero. However, when we focus on transfers received from children who left the parental household after the program started, these e¤ects increase in size and become statistically di¤erent from zero for the number of treated children 14-16 in 1997 who are absent in 2007. An additional child who was 14-16 years old in 1997 and who is absent in 2007 reduces the private transfers received from children who left the household after 1997 by 185 pesos per year. If instead of a two-tailed t-test, we test the null hypothesis that a given coe¢ cient is nonnegative versus the alternative that it is strictly negative, we reject the null for the number of children 10-13 years old in 1997 who are absent in 2007 (-66.86 pesos) at 10 percent and the one for children age 14 to 16 at 2 percent.No negative and signi…cant e¤ects are found for transfers from children who left before the program or from other donors. According to the rules of the program and our assumed age-grade relationship, children age 10-16 in 1997 are those for whom the additional exposure to the program, induced by the early treatment, likely …nanced their secondary and high school education, which is precisely the time when the trade-o¤ between school and work becomes stark for parents. Hence, we interpret our results as suggestive evidence in favor of the repayment hypothesis. The results for the private transfers received by the parental household as a whole are consistent with those obtained for the heads.
Although in our regressions we control for the number-of-children variables and the interactions described above, together with parental characteristics and locality …xed e¤ects, some confounders could still compromise our identi…cation strategy. For example, by design, PROGRESA/Oportunidades a¤ects the health and educational level of its bene…ciaries, which could directly a¤ect the amount of transfers adult children give to their parents, even in the absence of repayment. We discuss the previous evidence on these program e¤ects in section 5.2. Under some assumptions, a positive e¤ect of the program on the health and education of children, and thus on their adult earnings, would work against our results. We also perform a falsi…cation test by re-estimating our transfer equations using the sample of non-poor households. Given that previous evidence shows that the program also increased the education of non-eligible children in treatment localities, even though these children were not …nanced by PROGRESA/Oportunidades (Bobonis and Finan, 2009; Lalive and Cattaneo, 2009) , our falsi…cation test provides rough evidence on whether the increase in the education of children alone can explain our main results, and we …nd that it cannot. The program might also a¤ect the child's migration decision and motives which, given that we observe only transfers from donors who do not belong to the household, could contaminate our results. Using the information of poor individual children in our sample, we estimate the e¤ect of early treatment by age on the probability and motives of migrating, and …nd no signi…cant e¤ects. So, our main results cannot be attributed to the e¤ect of the program on the migration of children with longer exposure.
Our paper contributes to the literature on the motives for private transfers from adult children to parents. It also contributes to the evidence on the medium-term unintended e¤ects of PROGRESA/Oportunidades. Most of the existing studies about these e¤ects focus on the program's impact on the children's schooling and labor market outcomes. 2 To our knowledge, this is the …rst paper that looks at the e¤ect of a conditional schooling subsidy on the transfers that parents receive from their adult children who were exposed to the program. Our results suggest that this e¤ect is negative, particularly for children whose exposure to the program …nanced their secondary education, and we provide crude evidence that parents did not anticipate this reduction in private transfers by accumulating assets.
Thus, the …rst generation of PROGRESA/Oportunidades parental households might be worse-o¤ in the future, especially because the largest part of the program transfer, which is the schooling subsidy, is temporary. From a distributional point of view, for the …rst generation of bene…ciary children, the program could become a positive net transfer from society, because it allowed them to get more education, and to earn more and transfer less to their parents as adults. Whether these children repay the government for their schooling through taxes depends crucially on whether they get jobs in the formal sector, where tax compliace is usually higher, after graduating from the program. However, more research seems due given that our data are not ideal, and that the parents and the adult children in our sample might still be young to be receiving and giving important amounts of transfers, respectively 2 Background: PROGRESA/Oportunidades and its evaluation data set 3
The program
In 1997, the Mexican government started the Programa de Educación, Salud y Alimentación (PROGRESA) in rural Mexico in an e¤ort to break the intergenerational transmission of poverty. 4 The primary objective of the program is to improve the educational, health, and nutritional status of poor families, particularly of children and mothers (Skou…as, 2005). 5 For this paper, the educational component of the program is the most relevant one, because it compensates households for sending their children to school.
Bene…ciary households with children enrolled from third to twelfth grade who attend at least 85 percent of the school days each month, as well as during the whole academic year, receive an education-conditional grant. 6 The grants increase with grade and, from seventh grade onwards, are slightly higher for girls than for boys. The size of the grants tries to re ‡ect the opportunity cost of sending the children to school (Skou…as, 2005) . In addition, households with children enrolled in any grade receive a grant for school supplies. The conditionality of the education grants is relevant for us as it makes it salient to childrenparticularly older ones-that if they get enrolled and attend school, their household receives the grant through PROGRESA/Oportunidades.
The health and nutritional components are closely linked. If the mother or most senior woman in the household attends a monthly educational talk and every family member complies with scheduled visits to health centers, the household quali…es for PRO-GRESA/Oportunidades'nutritional component: a small …xed monetary transfer independent of the household size. 7 In general, all transfers are received by the mother (or most senior woman in the household) and, as a matter of fact, households are free to spend the money they get as they …nd it …t.
Transfers-wise, the most important component of the program is the educational one.
In fact, the total amount of transfers a household can receive via educational grants is capped. In 1998, bene…ciary households were receiving on average about 197 pesos monthly (expressed in November 1998 pesos). At least half of that amount was coming from the educational grants. The amount households were receiving represented 19.5 percent of the mean value of consumption of eligible households in control localities (Skou…as, 2005) . 8
The data
Given that PROGRESA/Oportunidades'followed a sequential expansion, an experimental design was adopted for its evaluation. A subset of 506 eligible localities in Guerrero, Hidalgo, Michoacán, Puebla, Querétaro, San Luis Potosí, and Veracruz was randomly chosen to participate in the evaluation sample: 320 localities were randomly chosen as bene…ciaries and started receiving bene…ts in May 1998, whereas 186 localities were used as controls and started receiving treatment in December 1999. In these control localities, none of the households were informed that PROGRESA/Oportunidades would have started to give them bene…ts at a later date. The data collected comprises repeated observations over eight survey rounds for 24,000 households, both poor (elegible) and nonpoor (non-elegible).
In this paper we use data from the …rst (ENCASEH97) and last (ENCEL 2007) survey rounds. We are particularly interested in the private transfers received by each parental household in 2007. We use the ENCASEH97 round to select a sample of elegible (parental) households who had children 0-16 years old before the start of the program, and to recover relevant household-level characteristics. 9 We drop all households with at least one child older than 16 in 1997. Such households might also have younger children elegible for PROGRESA/Oportunidades, but focusing on our sample reduces heterogeneity. We get the data on the private tranfers received by each (parental) household in 2007 from the last survey round. We drop households who do not have information on the relevant variables 8 The calculation of this average includes households that did not receive any bene…ts due to nonadherence to the conditions of the program or delays in the veri…cation of the requirements of the program or in the delivery of the monetary bene…ts (Skou…as, 2005) . The exchange rate at the time was about MX$10.00 = US$1.00.
9 These variables are the demographic structure of the household, characteristics of the head and its children such as age, sex and schooling, and the head's marital status.
we use in the analysis. We also drop households that report having more than one head.
Finally, nonpoor, non-elegible households are excluded from the main analysis, and are used only for the falsi…cation test in section 6.2. This leaves us with a cross-sectional sample of 2,271 eligible households.
Theoretical discussion
From a theoretical point of view, a number of authors have tried to rationalize the link between parental investments in their children's human capital and adult children's transfers to their parents. Becker and Murphy (1988) argue that even altruistic parents face the trade-o¤ between their own current consumption and the investment in the human capital of their children. In their model, parents invest e¢ ciently in their children education if they can e¤ectively force their children to repay for this investment by reducing bequests and gifts to children as adults.
Other models explicitly consider an implicit intergenerational contract in which parents invest in their children's education and bear the cost, including the children's foregone labor income, when children are young, and receive a compensation from them when they become adults. Such models predict a positive relationship between the amount of parental investment in the child's education and the amount of transfers the child gives to her parents as an adult. For instance, Ehrlich and Lui (1991) consider the case in which the main motivations for investment in children's human capital are parental altruism combined with old-age support. In their model, parents receive an old-age transfer from their children that is proportional to their human capital investment in them. In Ehrlich and Lui (1991) and in Cigno (1993) , children comply with this agreement under the threat of losing oldage bene…ts from their own children. Other mechanisms that lead children to honor the repayment agreement with their parents are the demonstration e¤ect, i.e, the desire to set an example for their own children (Cox and Stark, 1994) , the threat of negative reputation and social exclusion (Guttman, 2001) , and guilt (Becker, 1993 ).
As we have explained, PROGRESA/Oportunidades compensates bene…ciary parents for sending their children to school. Hence, children exposed to this program owe less to their parents for their education as adults, compared to similar children who were not exposed to the program. The conditionality of the educational grant, together with the randomized design of the evaluation sample, give us a unique opportunity to look at the repayment motive, because bene…ciary parents were exogenously compensated by the government for investing in their children's human capital when children were young. Given our data, in this paper we are not able to formally test any of the repayment models or to distinguish between the di¤erent enforcement mechanisms. However, our empirical results show that a parent whose children were exposed longer to PROGRESA/Oportunidades when young receives lowers transfers from them when they are adults, which we interpret as evidence supporting the repayment motive.
In the theoretical literature, repayment is not the only motive for transfers from children to their parents. Other motives explored by the literature are pure altruism (Becker, 1974) and exchange (Bernheim et al., 1985; Cox, 1987) . Both of these motives imply that transfers from children to parents depend on the relative incomes of donor and recipient, and not directly on parental investments in children. For instance, if the program increases the income of parents, then the e¤ect on the transfers received from their children would be negative if these transfers are motivated by altruism, and could be positive if they are motivated by exchange. 10 If the program increases the child's educational attainment, and as a consequence, her earnings as an adult increase too, transfers would also be a¤ected in the altruistic and exchange framework, even without any repayment motive.
We account separately for the e¤ect of PROGRESA/Oportunidades on parental income by controlling for the total number of children of di¤erent ages in 1997, which, according to the rules of the program, determine the total program transfer received by the parent.
Controlling for these variables, only the exposure of children who are absent in 2007 would provide evidence of repayment, because our data only record transfers received from donors that do not belong to the parental household. In addition, we report results for transfers made by other children in the same family, whose age or migration decisions precluded them from participating in the program, and from donors di¤erent from children. Any e¤ect of 1 0 Under exchange, an increase in the income of the parent would decrease her supply of services to the child, leading to an increase in the implicit price of services and a decrease in the quantity. If the demand for services is inelastic, private transfers from the child to the parent would increase (Cox, 1987) . parental income on transfers caused by PROGRESA/Oportunidades would also a¤ect these types of transfers, and not just those received from children exposed to the program. We address the possible confounding e¤ect of the program on the child's education in more detail in section 5.2.1, and conclude that our main results cannot be attributed to the e¤ect of PROGRESA/Oportunidades on education.
Finally, if social norms punish children merely for not supporting their parents, regardless of the cost of schooling investments borne by the parents in the past, then the exposure to PROGRESA/Oportunidades would not have an e¤ect on the transfers that adult children give to their parents, unless the increase in the child's educational attainment, due to the program, makes her less reliant on social networks in her locality, and so less concerned about any social punishment for not supporting her parents. We also address this concern in section 5.2.1. and in our falsi…cation test in section 6.2. Our results suggest that the increase in the educational attainment induced by PROGRESA/Oportunidades on the sample of non-eligible children does not decrease the transfers these children give to their parents. So, our results for the sample of eligible households cannot be explained without the reduction in the schooling cost borne by bene…ciary parents.
Empirical strategy and descriptive statistics
Our identi…cation strategy exploits the exogenous variation in the amount of cash transfers a household receives from PROGRESA/Oportunidades for sending its children to school. This exogenous variation is induced by the age of children within a household in 1997 and the starting date of treatment of each household. According to the program rules, PROGRESA/Oportunidades starts paying schooling transfers to parents when their children get enrolled and attend third grade, which is when children are about 8 years old.
In addition, as explained before, due to the program's experimental design, households in 320 localities started receiving program bene…ts in May 1998, whereas households in 186 localities were delayed bene…ts till December 1999. Table 1A shows the potential years of exposure to PROGRESA/Oportunidades by 2007 for a given child, depending on her age in 1997 and the year her locality was incorporated to the program. For calculating the years of exposure, we assume the age-grade relationship shown in columns 1 and 2, so that a child who is 6 years old is enrolled in …rst grade, a child 12 years old is in seventh grade (…rst year of secondary education in Mexico) and a child 15 years old is in tenth grade (…rst year of high school). 11 In these calculations, we also take into account that PRO-GRESA/Oportunidades started providing schooling grants for high school in 2001. The actual transfers from PROGRESA/Oportunidades are conditioned on the school grade and not on the age of the child, thus in Table 1A we are abstracting from any grade repetition or from re-entry of older children to school after the program was implemented in their localities. 12 Our measure intends to be a proxy for the schooling costs that parents were compensated for by PROGRESA/Oportunidades and, given that our proxy is based on the age of the child before the start of the program and the year of treatment, it is not correlated with unobserved characteristics of the household or children that a¤ect schooling choices or the actual years of exposure to the program. Table 1A shows that for children who were 0-5 in 1997, the total years of exposure Sengupta and Todd (2005) suggest that some children re-entered school after the program was implemented in their localities, it is likely that some of the children who were 14-16 years old in 1997 did actually receive the bene…ts of the program.
1 1 These are the standard entry ages to each schooling level in Mexico. 1 2 Nevertheless, by 2007, 12 percent of youngsters age 14-25 reported that they had repeated a grade. Of these, almost 80 percent had failed a grade by age 12.
Hence, we will consider this to be the case from now on. Table 1B shows years of exposure by schooling level. For children 6-10 years old in 1997 who started treatment in 1998, PROGRESA/Oportunidades …nanced between one and two years more of their primary education compared to children of the same age living in households incorporated later into the program. For these children, no di¤erence is observed at other education levels. Children older than 10 years old in 1997 did not receive any grants during their primary education, regardless of the locality they lived in.
Among these children, those 11-13 years old who started treatment in 1998, received PRO-GRESA/Oportunidades educational grants for one or two more years during their secondary education, compared to same-age children whose households started treatment later. Note that treated children who were 10 years old in 1997 received PROGRESA/Oportunidades grants for one more year during their primary education and for one more year during their secondary education. Given our assumptions for calculating exposure, children 14-16 years old in 1997 appear as not having received any secondary school grants from the program.
However, as we argued above, some of them may have received them. Finally , Table 1B also shows that, for all children considered (those younger than 15), the starting date of treatment did not induce any di¤erence in the grants for high school education paid by PROGRESA/Oportunidades.
The data allows us to create parent-child pairs for each child the head of the parental household had in 1997, and we observe the sociodemographic characteristics of both heads and children. Ideally, we would like to observe the private transfers that each individual child gave to the head and link this information with the individual characteristics of the head and child. However, the data on the private transfers received by the head-and by the parental household as a whole-cannot be disaggregated by child. We observe whether the parental household and who within the household, received a private transfer from another household and the amount. So, we only observe private transfers received from donors living in households di¤erent than the parental households we analize. The survey asks whether the donor was a child who left the parental household before 1997, a child who left the parental household after 1997, or someone else (a relative, friend, neighbor or other).
We do not observe which individual child gave the transfer. We refer to children who left the parental household by 2007 as absent children. Due to these data limitations, our unit of observation is the parental household head and our outcome variable is the total private transfers the head receives from her children and other types of donors.
If private transfers from adult children to their parents are partly repayment for the schooling investments made in the past by parents, adult children with greater exposure to PROGRESA/Oportunidades-who are less indebted to their parents-and who are absent from the household in 2007 (so we are able to observe their transfer) should transfers less. To see whether this hypothesis is supported by the data, and given that we cannot observe the individual transfers that each child gives to her parent, we estimate the following equation for each head in eligible parental households:
where T hl are the private transfers received by the head of parental household h in locality l; X hl are characteristics of the head like age, gender, years of schooling, a dummy for married and the number of male children she had in 1997; D98 l is a dummy variable equal to 1 if the parental household is located in a PROGRESA/Oportunidades locality that started treatment in 1998, and 0 otherwise; C ghl is the number of children in age group g the head of parental household h had in 1997; A ghl is the number of children in age group g the head of parental household h had in 1997 who are absent from the parental household in 2007; l is a locality …xed e¤ect intended to capture any shock at the locality level that could a¤ect the amount of transfers sent to the parental household; and " hl is an idiosyncratic error term. Following the exposure di¤erentials shown in Table 1B , the four age groups we consider are: 0-5, 6-9, 10-13 and 14-16 years old in 1997, before the start of PROGRESA/Oportunidades. 13 The coe¢ cients of interest are g , because they measure the e¤ect of having an addi-1 3 Children who were 10 years old in 1997 had two additional years of program exposure if their household was incorporated into PROGRESA in 1998, compared to same-aged children incorporated into PROGRESA later on: one year in primary school, and the other in secondary school. We group these children together with children who had additional program exposure during secondary school only in order to cleanly separate them from children who were di¤erentlially exposed to PROGRESA only during their primary school years. tional child in age group g in 1997, who is absent from the parental household in 2007, and who potentially had more exposure to the program because it started in 1998 in her locality.
We interpret these coe¢ cients as the e¤ect of PROGRESA/Oportunidades on the private transfers due to a repayment motive, because we are controlling for the total number of children of di¤erent ages the head had in 1997 (C ghl ), the interactions of these variables with the treatment dummy (D98 l C ghl ), and the number of children of di¤erent ages the head had in 1997 who are absent in 2007 (A ghl ). If the repayment hypothesis holds, we expect an insigni…cant coe¢ cient for our key interaction (D98 l A ghl ) of the 0-5 age group, and negative and signi…cant coe¢ cients for the older age groups because, as shown in Table   1A , only children age 6 and older in 1997 in treated localities had a longer exposure to the program schooling grants. The income e¤ect of receiving the PROGRESA/Oportunidades' cash bene…ts for longer on private transfers is appropriately controlled for with the interaction of the number of children in di¤erent age groups in 1997 and the treatment dummy (D98 l C ghl ), because C ghl proxies the total PROGRESA/Oportunidades transfer received by the household. Table 2 presents the descriptive statistics of parental household heads and their households. We divide them in two groups: those that started receiving PROGRESA/Oportunidades' bene…ts early (in May 1998) and those that started receiving bene…ts later on (December 1999). The last column shows the di¤erence in means between these two groups. The mean private transfers received individually by the parental household head during the previous year to the 2007 survey are 92 pesos for those receiving treatment early and 58 pesos for those receiving treatment later. These amounts are very small. About 84 percent of the private transfers received by the head come from her children and, of those, 74 percent come from children who left the household after 1997. On average, the heads of parental households receiving treatment early receive higher private transfers than those receiving treatment later, but these di¤erences are not statistically signi…cant. So, in the overall means we …nd no evidence of a decrease in private transfers received for those heads whose children had more years of exposure to PROGRESA/Oportunidades. However, simple means do not allow us to observe the variation caused by the ages of children and absent children, neither do they allow us to separate the e¤ect of the program on the income of the parental household. In our reported estimations, we only control for the individual characteristics of the head of the parental household, because those are more likely una¤ected by the program.
Even though we …nd no statistical di¤erences between the treatment and control groups in parental household head's mean characteristics in 2007, PROGRESA/Oportunidades might have an e¤ect on the parental household size and its composition, the total value of its assets and the number of members who are absent in 2007. For our main estimations at the parental household head level, we check whether including these potentially bad regressors changes our results and …nd no evidence of this (see Table A1 in the appendix). Having said this, PROGRESA/Oportunidades might have at least three important confounding e¤ects on the private transfers received by the parents. The …rst two arise due to the program's e¤ect on education and health. The third confounding e¤ect may arise if the program a¤ects the migration pattern of the members of the parental household. We are aware that, if present, these confounding e¤ects may invalidate our identi…cation strategy. For this reason, in the next section we discuss how each of these three confounders may a¤ect our results, and, when possible, how we address the problems they pose to our identi…cation strategy. Table 3 shows the results from OLS regressions on the amount of private transfers received by the parental household head in 2007. Only the coe¢ cients on the treatment dummy and the number of children in di¤erent age groups in 1997, and the relevant interactions are shown. As mentioned before, these regressions control only for the individual characteristics of the parent and locality …xed e¤ects. In all estimations, the standard errors are clustered at the locality level.
Results

Main results
Column 1 shows the results for the total transfers that the head received from his children. The coe¢ cient on the early treatment dummy is positive, but not statistically signi…cant. We argue that the income e¤ect of receiving the PROGRESA/Oportunidades transfer is captured by the number of children of di¤erent ages in 1997 and the interaction of these variables with the treatment dummy. The e¤ects of the age of children variables alone are all negative and decreasing in value by age category. Heads of parental households that had older children in 1997 potentially received less educational transfers from PROGRESA/Oportunidades, and according to these negative coe¢ cients, they also receive lower private transfers in 2007. However, the coe¢ cients are statistically signi…cant in only two cases. The total number of children age 10-13 has a negative e¤ect of 63.7 pesos, significant at the 5 percent level, while the total number of children 14-16 has a negative e¤ect of 93.5 pesos, signi…cant at 1 percent. The interaction of these variables with the treatment dummy are never signi…cant, so starting treatment earlier seems not to have an additional income e¤ect on private transfers received from children. In column 1, the interaction e¤ect for children age 0-5 in 1997, who had exactly the same exposure to the program regardless of the community they lived in is positive (10.8 pesos), but not statistically signi…cant. On the other hand, the same interactions for children age 6-16 years old in 1997-where we argue there has been a di¤erence in government …nancing-are negative, although not statistically signi…cant either.
Nevertheless, we interpret these results as suggestive evidence of the repayment hypothesis, especially because the e¤ect increases in absolute value as we consider older children.
In these localities, before PROGRESA/Oportunidades began, boys and girls were dropping out of school and increasing their labor force participation at age 10 and 11, respectively, as shown in Figures 1 and 2 . The patterns in Figures 1 and 2 suggest that when children turn 10 years old, the school-work tradeo¤ becomes important for parents. Hence, children of that age who continue to go to school are more likely to feel more indebted to their parents in the absence of the program. The tradeo¤ would be even more important for children age 14-16 in 1997, who have the largest negative e¤ect on the private transfers received by treated heads, because they have even better labor market opportunities and the largest probability of being absent from the parental household.
Columns 2 and 3 in Table 3 report separate estimations for the transfers received by the parental household head from children who left the household after and before 1997.
Note that children who left the household before 1997 were not exposed to the program, whereas children who left after 1997 might have been. In column 2, for the transfers received from children who left the household after 1997, all the e¤ects are similar to those in column 1, but some become larger and statistically signi…cant. Of particular interest for us are the interactions of the number of absent children of di¤erent ages with the treatment dummy. Now, all these interactions are negative, but for children 6-16 years old in 1997 the coe¢ cients become larger in absolute value than those in column 1. Furthermore, the one for the oldest group becomes signi…cantly di¤erent from zero at 5 percent. If instead of a two-tailed t-test, for each of these coe¢ cients we test the null hypothesis that they are nonnegative versus the alternative that they are strictly negative, we reject the null for the estimate for children 10-13 years old in 1997 (-66.86 pesos) at 10 percent and the one for children age 14 to 16 (-185.2 pesos) at 2 percent, which reinforces our interpretation of these coe¢ cients as evidence of repayment, because these transfers are coming precisely from children potentially exposed to the program.
In column 3, the same key interactions for the transfers received from children who left the household before the start of the program are positive and mostly smaller in magnitude than those in column 2. The only signi…cant one is the the increase of 48.1 pesos with an additional child age 14-16 who received early treatment. So, the negative e¤ects of the number of absent children exposed longer to PROGRESA/Oportunidades on the transfers received from children are mostly due to the negative e¤ects on the transfers from children who left the household after the program (column 2), and not to the e¤ects on the transfers received from other children in the same family, who left before the program.
Finally, column 4 shows the results for the private transfers received by the parental household head from other donors, like friends, neighbors and relatives other than children. The key interactions are relatively small for these transfers and are not statistically signi…cant as would be expected if the di¤erential exposure of absent children to PRO-GRESA/Oportunidades a¤ected only the transfers from children, due to the repayment hypothesis, and not those from other donors. We check next whether our results for the sample of individual parental household heads hold for the parental households as a whole. Table 4 reports the results for the total private transfers received by the parental household from di¤erent sources. In general, results are consistent with the ones shown in Table   3 . In columns 1 and 2 of Table 4 , the interactions of the number of children age 6-16 who are absent in 2007 with the treatment dummy are negative and increasing in magnitude in absolute value. As in Table 3 , none of these coe¢ cients is statistically signi…cant in column 1. In column 2, for transfers received by the parental household from children who left after PROGRESA/Oportunidades began, the e¤ect of the treatment interaction with the number of children age 14-16 becomes larger and statistically di¤erent from zero at 10 percent. An additional child age 14-16 years old decreases the transfers received by the household by 215 pesos per year. For a one-sided test, we are able to reject the null that this coe¢ cient is nonnegative versus the alternative that it is strictly negative at 5 percent.
In column 3 the key interaction of the number of children age 14-16 who are absent in 2007 is positive and statistically signi…cant at 10 percent. Finally in column 4, the key interactions are not signi…cantly di¤erent from zero for the transfers received by the parental household from other donors, which as shown in Table 2 , are considerable. For a one-sided test, we are not able to reject the null that these key interactions in column 4 are nonnegative at any conventional level. This reinforces the idea that our key interactions are not capturing factors that would a¤ect all private transfers from di¤erent sources, but something that a¤ects only the transfers from adult children to their parental households, in particular, only transfers received from children potentially exposed to the program, and that is related to the exposure of each individual absent child to PROGRESA/Oportunidades. In summary, our reduced-form estimates so far suggest that controlling for the number of children of di¤erent ages in 1997, the interactions of these variables with the treatment dummy, and the number of those children who are absent in 2007, the number of treated children age 14-16 in 1997, who are absent in 2007, has negative e¤ects on the amount of private transfers received from children by the parental household and its head. These negative e¤ects are not found for transfers from other sources. Moreover, children in these age groups are those for whom the additional exposure to PROGRESA/Oportunidades likely …nanced their secondary and high school education. According to the drop-out patterns observed before the program in Figures 1 and 2 , this is precisely the time when the trade-o¤ between school and work becomes stark for parents. We interpret our estimates in Tables   3 and 4 as suggestive evidence in favor of the repayment hypothesis for private transfers of adult children to their parents.
Confounders
Education
PROGRESA/Oportunidades intends, and has been shown, to increase children's schooling attainment both in the short (Behrman, Sengupta and Todd, 2005; Schultz, 2004) and in the medium run (Behrman, Parker and Todd, 2011) . For this reason, we are not explicitly controlling for the adult children's education in our estimations. Higher educational attainment could have a direct positive income e¤ect on the amount that adult children transfer to their parents if it increases the child's earnings and transfers are motivated by altruism.
This positive income e¤ect works in the opposite direction of …nding a negative e¤ect due to a decrease in the repayment owed to parents, which we nevertheless do …nd.
On the other hand, education could have a negative e¤ect on the transfers given to the parents for at least two reasons. First, in order to acquire even more education, adult children may leave the parental household, but delay their entry into the labor market (Behrman, Parker and Todd, 2011; Parker and Skou…as, 2001 ) which may cause them to have less resources in their early adult lives to transfer. Second, education may make the adult children less reliant on social networks in their localities of origin, and so less concerned about any social punishment for decreasing their support to their parents.
In section 6.1, we provide evidence on the motives for migrating for the small subsample of eligible children for whom this information is available. We …nd no signi…cant e¤ects of longer exposure to the program on the probability of migrating for studying ver-sus work. Unfortunately, this is the best we can do because the ENCEL 2007 does not contain this type of information for all children who are absent in 2007. With our data, neither can we assess whether children exposed to PROGRESA/Oportunidades are less reliant or concerned about the social networks in their localities of origin. However, we can use the sample of non-poor children in all localitites, who did not qualify to receive the schooling grants from the program, as a rough counterfactual, because some studies show that PROGRESA/Oportunidades has had positive educational spillover e¤ects on non-poor children living in treated localities. 14 So, estimating similar transfer equations for non-eligible parental households allows us to crudely separate the e¤ect of children's higher educational attainment from the e¤ect of receiving the schooling grants.
So, in section 6.2 we run a falsi…cation test using the sample of non-poor households.
For this sample of non-eligible households, none of our key interactions are statistically signi…cant. Moreover, the coe¢ cient of our key interaction for the number of non-poor children who were 14-16 years old in 1997, and are absent in 2007, on the transfers received by their parental households is positive, although not statistically signi…cant. This evidence is not conclusive, but it suggests that acquiring more education per se does not have a negative e¤ect on the transfers given to parents.
Health
Health is another aspect of human capital related to adult productivity and earnings. PRO-GRESA/Oportunidades has been found to increase the use of health services for all household members and their health levels (Gertler, 2000; Behrman and Hoddinott, 2000) . Because of this, we do not control for the health levels of both parental household members and adult children in 2007. Hence, we are unable to directly check whether our results are a¤ected due to a better health level of the adult children, but as argued in the theoretical section, a higher productivity and earnings due to better health would tend to attenuate our results.
Also, adult children may transfer money to their parents not only due to a repayment motive, but as a response to an idiosincratic shock such as illness of a member of the parental household. If early treated parental households are, on average, healthier than later treated households, this could be explaining our results. However, Bautista Arredondo et al. (2008) …nd that seniority as a bene…ciary of the program, measured by the year of enrollment, is not correlated with di¤erences in the health level of bene…ciaries or their utilization of medical services in 2007.
Migration
Finally, any e¤ect of PROGRESA/Oportunidades on the migration of children would a¤ect our results because our data have only information on transfers received from donors that do not belong to the parental household in 2007. A positive e¤ect of PROGRESA/Oportunidades on the probability that treated children leave the parental household would increase the likelihood that we observe transfers from these children to their parents. This behavior would work against our results. However, if the e¤ect of PROGRESA/Oportunidades on the probability of migration is negative, a decrease in private transfers from treated children could not be entirely attributed to the e¤ect of lower repayment. Angelucci (2005) …nds no e¤ect of PROGRESA/Oportunidades on migration for those children of secondary and high school age who were exposed to the program. In the next section we show that, for the relevant age group in our sample (14-16), neither do we.
6 Robustness and additional empirical checks
To check whether our results are due to the e¤ect of exposure to PROGRESA/Oportunidades, as proxied by age and date of treatment, on the adult child's migration decisions, we use individual level data for the 9,576 children of the parental household heads in our sample. Of those with information from the migrant questionnaire 33 percent left the household due to marriage, 6 percent for studying, 56 percent for work and 4 percent for other reasons. 15 Table 5 presents the results from OLS regressions on the probability that the adult child is absent in 2007, and-conditional on being absent and having completed the migrant questionnaire-the motive for migrating. All estimations control for a treatment dummy; characteristics of the child such as dummies for age in 1997 (6-9, 10-13 and 14-16, to be consistent with main estimations in section 5.1); a female dummy; the number of siblings, and the number of male siblings; characteristics of the parent such as age, education, dummies for male and married; and locality …xed e¤ects. The key independent variables in these regressions, i.e. those measuring the e¤ect of additional exposure to PROGRESA/Oportunidades are the interactions between the treatment dummy and the dummies for the 1997 age of the child. In all estimations, the standard errors are clustered at the locality level.
Column 1 shows that the e¤ect of the treatment dummy on the probability of being absent in 2007 is close to zero and not statistically signi…cant. So, living in a treated locality has no signi…cant e¤ect on such probability. The age dummies are all positive and signi…cant at 1 percent. Relative to the omitted 0-5 age category, being 6-9 years old in 1997 increases the probability of being absent in 2007 by 43 percentage points, being 10-13 in 1997 increases this probability by 70 percentage points and being 14-16 in 1997 increases it by 77 percentage points. These e¤ects capture the fact that the probability of leaving the parental household by 2007 increases with the age of the child in 1997. Controlling for these age e¤ects, the interactions of the treatment and the age dummies are all close to zero and not statistically signi…cant. Therefore, the negative e¤ects of additional program exposure on the transfers that parental households and their heads receive from their absent adult children in Tables 3 and 4 are not explained by the e¤ect of PROGRESA/Oportunidades on the children's decision to leave the parental household.
Columns 2 to 5 show the results of OLS regressions on the motive for migrating, for the sample that did migrate and has information from the PROGRESA/Oportunidades migrant questionnaire. The treatment dummy by itself has no statistically signi…cant e¤ect on any of the di¤erent motives for migrating, except for the negative e¤ect of 17 percentage points on the probability of migrating for marriage. Most of the age dummies are statistically signi…cant at conventional levels. Relative to the ommitted age category, the child's age in 1997 has a positive and signi…cant e¤ect on the probability of migrating for marriage and work, as would be expected, and a negative e¤ect on the probability of migrating for studies. For studies and work, none of the interactions of the treatment dummy with the age dummies are statistically signi…cant after controlling for the main age e¤ects. This con…rms that children with longer PROGRESA/Oportunidades exposure in our sample are not decreasing their transfers to their parents because they are more likely to leave the parental household to continue studying rather than for work. For marriage, the interactions of the treatment dummies are positive and signi…cant, especially those for children who were 10-16 years old in 1997. However, given the magnitude of the negative e¤ect of the treatment dummy alone (-0.17), the positive interactions suggest that the e¤ect of being in a treated locality on the probability of migrating for marriage for children age 10-16 years old, compared to children who were their same age in 1997 in control localities, is close to zero. Overall, the results in Table 5 favor our interpretation of the results in Tables 3 and   4 as evidence of the schooling repayment hypothesis for private transfers.
Falsi…cation test
To further check the validity of our results, we perform a falsi…cation test. We run the same regressions presented in Tables 3 and 4 but using data from non-poor and, hence, non-eligible parental households. 16 That is, we check whether the interactions of the treatment dummy with the number of children in di¤erent age groups in 1997, who are absent in 2007, have any e¤ects on the private transfers received by non-poor parental households and their heads. As these households are not eligible to receive the bene…ts of PRO-GRESA/Oportunidades, they have not been compensated by the government for sending their children to school, regardless of their locality of residence. However, as mentioned before, some studies show that the program has had a positive e¤ect on the education of noneligible children in treatment localities (Bobonis and Finan, 2009; Lalive and Cattaneo, 2009 ). Hence, if children transfer money to their parents partly because of repayment, PROGRESA/Oportunidades has changed the education of noneligible children, but not this motive. Tables 6 and 7 show that, as expected, the e¤ect of early exposure to the program captured by the interaction of the number of children in di¤erent age groups in 1997 who are absent in 2007 with the treatment dummy is never statistically di¤erent from zero. If we perform one-sided tests for the null that each of these key interactions is nonnegative versus the alternative that it is strictly negative, we are not able to reject the null at any conventional level for any of them. Furthermore, when we look at the transfers received by non-poor parental households (Table 7 ) the e¤ect of longer exposure to PROGRESA/Oportunidades for children 10-16 in 1997, who are absent in 2007, is even positive, but not statistically di¤erent from zero (columns 1 and 2). These results further suggest that our …ndings are a consequence of the additional exposure to PROGRESA/Oportunidades, and not of some other circumstance that occurred in the localities treated early.
Additional Empirical Checks
Finally, we check for any e¤ects on parental assets and current per capita consumption in the parental household in 2007 to provide some indirect evidence on whether parents of children treated in 1998 anticipated lower transfers from them as adults. Table 8 presents OLS regressions for the logarithms of the value of parental household assets and consumption per capita in 2007. Household assets include properties (except agricultural plots), vehicles, agricultural and non-agricultural machinery, electronics, household appliances, jewelry, animals and other assets. The survey asks how many of these assets are owned by the household and also how much would the family sell the asset for. We calculate the value of assets multiplying the number of particular assets by the median price reported by households in each locality. We are aware of the measurement error issues that arise by doing this, so we are presenting the results in Table 8 only as additional evidence.
Expenditure per capita is calculated as total household expenditure divided by the total number of household members in 2007, without adjusting for the number of children versus adults in the household. This is a very crude measure, but once again, we use it just as additional evidence. In both estimations, we include the treatment dummy and the number of children of di¤erent ages in 1997. We do not include variables for the number of children who are absent in 2007. The interactions of interest are those of the number of children in di¤erent age groups in 1997 with the treatment dummy, because we want to provide evidence on whether the parent anticipated that the PROGRESA/Oportunidades schooling subsidy could lower the transfers he would receive from his children in the future, before any of them actually decided to leave the household. If he did, we might observe a higher asset accumulation and no e¤ect on current consumption. Note that these key interactions might capture the e¤ect of these parental expectations, but also the e¤ect of the total amount received from PROGRESA/Oportunidades, which might have a positive e¤ect on both dependent variables. In both estimations in Table 8 , we control for the same characteristics of the parent as in Tables 3 and 4. In column 1 of Table 8 , the e¤ect of the treatment dummy on the log of household assets is positive (0.25), but not statistically signi…cant. The age e¤ects are positive, but not signi…cant, except for the e¤ect of an additional child age 10-13 in 1997, which increases parental households'assets by 14 percent and is signi…cant at 10 percent. Even though we control for the age of the head, this e¤ect might re ‡ect di¤erences in the particular life-cycle stage the family is at. The coe¢ cients for having children in any other age group in 1997 are not signi…cant.
The interactions of the number of children of di¤erent ages with the treatment dummy are negative in all but one case (children age 14-16), but not statistically signi…cant at any conventional levels. We take this as rough evidence of parents not increasing their asset accumulation, because they expected lower repayment transfers in the future. Note that the e¤ect of the total PROGRESA/Oportunidades subsidy received on asset accumulation would reinforce the positive e¤ects we …nd for our key regressors, and still we …nd they are not signi…cant.
In column 2, the treatment dummy has a small and not statistically signi…cant e¤ect on the log of total expenditure per capita in 2007. The dummies for having children of di¤erent ages in 1997 are all negative. They are signi…cant for the 0-5, 6-9, and 10-13 age groups, which again might capture the e¤ect of being in di¤erent stages of the family cycle.
The interactions of the age dummies with the treatment dummy are small and mostly not signi…cant. The interaction for the number of children age 14-16 in 1997 is negative, the largest in absolute value and sign…cant at 10 percent only. So, having an additional child age 14-16 in 1997 who started treatment early decreases consumption per capita in the parental household in 2007 by 9.1 percent. Recall that the largest reductions in transfers, and the only ones that are signi…cant, are due to the number of treated children in this same age group. Together with the insigni…cant e¤ects found for household assets, this e¤ect suggests that parents did not expect the reduction in transfers potentially due to lower repayment. However, this evidence is not conclusive.
Conclusions
In this paper, we provide suggestive evidence of a repayment motive for the private transfers that adult children give to their parents. We overcome the endogeneity bias that contaminates previous estimates by exploiting the features and experimental design of PRO-GRESA/Oportunidades, a Mexican antipoverty program that pays a cash transfer to rural parents for sending their children to school. Our results show that the number of absent children with longer exposure to the program have negative, but not signi…cant, e¤ects on the total amount of private transfers that the head of the parental household receives from children in 2007, ten years after the start of the program. For the transfers received from children who left after the program started, these negative e¤ects increase in size and become statistically di¤erent from zero for the number of treated absent children who were 14-16 years old in 1997. Performing one-sided tests, we are able to reject the null that these e¤ects are nonnegative, in favor of the alternative that they are strictly negative, at conventional levels.
Children in this age group are precisely those for whom the additional exposure to the program, induced by the early treatment, likely …nanced their secondary and high school education, which is when the trade-o¤ between school and work becomes stark for parents.
So, we interpret our …ndings as evidence of a repayment motive. Furthermore, our key independent variables have no signi…cant negative e¤ects on the transfers received from children who left the parental household before the program or from other donors, which con…rms that these variables are capturing something that a¤ects only the transfers from children who were exposed to the program. In addition, our results for the private transfers received by the parental household as a whole are consistent with those obtained for the heads. Finally, after discussing the previous evidence on the e¤ects of the program on relevant confounders, like education, health and migration, and performing some robustness checks, we reasonably conclude that the reduction in the amount of private transfers that we …nd in our main analysis cannot be attributed to any of these potential confounders.
To our knowledge, this is the …rst paper that looks at the unintended e¤ects of a conditional schooling subsidy on the transfers that parents receive from adult children who were exposed to the program. This is an important contribution because households in low-income countries typically depend on family transfers to achieve optimal consumption patterns. In this paper, we show that PROGRESA/Oportunidades reduces the transfers that adult children, who were exposed to the program, give to their parental households.
Furthermore, we provide crude evidence on whether parental households anticipated this reduction by accumulating more assets and …nd that this is not the case. As a result, the number of children age 14-16 the household head had in1997 has a negative e¤ect on the consumption per capita in the parental household in 2007. Thus, our …ndings suggest that the …rst generation of parental households who were bene…ciaries of PRO-GRESA/Oportunidades might be worse-o¤ in the future, especially because the largest part of the program transfer, which is the schooling subsidy, is temporary. To the extent that our …ndings can be extrapolated to other conditional cash transfer programs, a large number of parental households might be at risk, given that this type of programs have expanded to over 30 countries, which only in Latin America cover more than 27 million households (Hoddinott and Basset, 2009; Maldonado et al., 2011) .
On the other hand, the …rst generation of bene…ciary children might be the big winners of this type of programs, because they end up with more education and potentially higher earnings in their adult life. As our results suggest, these children also transfer less resources to their parents, because they owe them less. From a distributional point of view, the program could become a positive net transfer from society to these children, unless they are forced to repay the government for their schooling through taxes. The latter depends crucially on whether PROGRESA/Oportunidades children get jobs in the formal sector, where tax compliace is usually higher, after graduating from the program.
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